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Abstract
We identify the newly found Z(4433) with the first radial excitation of the tetraquark basic su-
permultiplet to which X(3872) and X(3876) belong. Experimental predictions following from this
hypothesis are spelled out.
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The Belle Collaboration has reported the observation of a new resonance-like state, Z(4433), via the
decay [1]:
Z(4433)→ ψ(2S) + pi± (1)
Given the narrow width (Γ ∼ 44 MeV), the natural interpretation of Z(4433) is that of diquark-
antidiquark state with flavors [cu][c¯d¯]. In this case, the decay (1) indicates negative charge conjugation
for the neutral partner and, assuming S-wave decay, JPC = 1+−.
We have proposed in [2] to identify the X states discovered by Belle and BaBar [3] with the lowest
lying tetraquarks. Recently, the observation that there are in fact two, close in mass, neutral states
X(3872) and X(3876) [4], has led us to propose [5]:
X(3872) = X0uu¯(1
++; 1S)
X(3876) = X0
dd¯
(1++; 1S) (2)
The tetraquark hypothesis implies a proliferation of X states, already indicated by the anomalous p⊥
distribution of ψ in B decay [6], that experiments are starting to unveil [7].
In [2], we have studied the lowest lying tetraquark supermultiplet within the constituent quark model.
Besides those associated with X(3872)/X(3876), the supermultiplet contains two states with quantum
numbers JPC = 1+−. Properties of the highest 1+− state were estimated in [2] to be:
X+
ud¯
(1+−; 1S) :
M ∼ 3880; X+
ud¯
(1+−; 1S)→ ψ(1S) + pi+ or ηc(1S) + ρ
+ (3)
It is interesting to observe that the mass difference between Z(4433) and the expected X+
ud¯
(1+−; 1S)
is close to the mass difference Mψ(2S) −Mψ(1S) ∼ 590 MeV so as to suggest that, in fact, Belle may have
observed the first radial excitation of the 1+− tetraquark. The decay in ψ(2S) rather than ψ(1S) lends
credibility to the statement.
In this note, we elaborate on a few testable predictions that would follow from the assignment:
Z(4433) = X+
ud¯
(1+−; 2S). (4)
1
The 1+−, 1S charged state. A crucial consequence of (4) is that a charged state decaying in ψ + pi±
or ηc + ρ
± should be found around 3880 MeV, according to (3).
Neutral partners of Z(4433). It goes almost without saying that Z(4433) must have neutral partners
according to the scheme:
X0
uu¯,dd¯
(1+−; 2S) :
M ∼MZ(4433) ± few MeV; X
0
uu¯,dd¯
(1+−; 2S)→ ψ(2S) + pi0/η or ηc(2S) + ρ
0/ω (5)
The 2S supermultiplet. There are indications of a X state with decay in D∗D¯∗ produced in:
e+e− → ψ D∗D¯∗ (6)
at a mass M = 4160 MeV. The charge conjugation of such a state is +1 so that JPC = 0++ or 2++ if
S-wave decay is assumed. This particle could be identified with Xqq¯′(0
++; 2S) although a conventional
classification as ηc(3S) is also viable at present.
One should also find the 1++ states:
Xqq¯′(1
++; 2S) :
M ∼ 4200 − 4300; Xqq¯′(1
++; 2S)→ D(∗)D(∗) (7)
while 2++, 2S states should be around 4600 MeV.
The baryon-antibaryon threshold. The tetraquark mesons have a strong affinity for the decay into
baryon-antibaryon channels [8], [2]. The thresholds are:
2MΛ+c = 4572 MeV; MΛ+c +MΣ0c = 4739 MeV (8)
for hidden-charm, neutral and charged tetraquarks, respectively. X mesons with masses above this limit
are expected to be considerably broader than the presently observed ones, which would provide another
conclusive test of the present scheme.
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